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Abstract 


PURPOSE:To reduce voltage drop and prevent latchup, by applying a longitudinal structure to a source 
region and a channel region. 

CONSTITUTION:Two kinds of trenches are formed on the surface of a conductivity modulation type 
MOSFET which has a second conductivity type semiconductor layer 12 of low impurity concentration, a first 
conductivity type base layer 13 and a second conductivity type source layer 14 on a first conductivity type 
substrate 1 1 . A gate electrode 1 8 is buried in one trench 1 5 via an insulator 1 7, and a source electrode 1 9 
is burried in the other trench 16. The gate electrode 18, the gate insulator 17, a channel region 25 and the 
source electrode 19 are formed in the direction perpendicular to the surface. Therefore, a positive hole 
current by conductivity modulation flows linearly between the gate electrode 18 and the source electrode 19 
formed in the direction perpendicular to the surface, so that the voltage drop can be reduced. 




Data supplied from the esp@cenet database - 12 



I 1 



5 *- 



a * * 



2 



* 



a ;» 



* » 



« JS v 

* •£ * 

5 ~ * * 

" ^ * 



- 5 ■ *: 
£. s si & a ^ - 

— ^ : ^ ^ 2 * 

^ * -= t: — J 

— 3^ -V ^ < - 













































T 










2_ 
















— 














— 












J- 














_ 


























y 








mi 




















V 








T 


— 




its 
** 




7 


























Bt 


























"S* 


op 


* 
* 














*J 


























• 
















31 


- 














w 




















































* 




















r~ 












































a 


















































































* 












■^ 






































*^ 




>p 




3e 




^' 




















"r 










































*< 








































■K 










































































* 


































* 










































































































ft 










*<- 








* 




















































Hi 


























a 






•v'J 






















$ 






























































•t 




















* 




* 














■35 








































* 






























































































































a*. 


































9 




















































« 














































































K 












if 






































* 


a 




a 
























































i 






















1 


















* 






























a; 






























>- 






# 




























# 


























































































a 








k 








w 








































a 
















































































J. 








































•y 






# 






a 




















* 


















iO 














































a 




^* 




























m 






£^ 




























« 






* 








































































i 








































4f 


































































w 




































TO 






















i 








* 






















s 
















dt 


* 










a* 
























































Si 
























a 


* 
































* 




























* 


































I* 












a 




































































































* 




k 
































































































<* 










-* 
















































IP 












* 












e 


a 
















































































-> 












Mr 




































































* 




■3* 




h 


*^ 




a 














a 




a 










* 


































3" 































- - 

IB - ^, 

^ a 

^ -v) m 



# m 
s a 



# Si 



1 I 



lt: 



<4 



a 



m 



i 



CO 

| 

5 



SB 

a 

4 



a 



33 
* 



^1 <H U 0 

- _ -£ » S ■£ ft £ 

tftf -^J^ -f^. ^ir- 



5 

a* 



:3 ^ 































>> 
























* 








































■^c 












s 






































# 














2 








a 








a 


























* 














# 








* 










t ■ 












a 








































































































































* 










* 
















* 




'Si 










a 










EV5 












■t 
















a 


a 














i 




k 


























a 








w 






■ i 








*<- 












a 










*■ 


























Tm 


i 










ii, 




















a 






















« 














































P 






X- 










it 














































* 


























a 












# 






























a 














* 






















a 












* 


































* 


a 






























-* 












* 






at 






m 






























k 
















#■ 


dm 




























a 


m 






























i; 






a 






mt 


































* 


















i* 




















it 






o 






* 


















m 










a 
















* 














•t 














* 


a 




* 








































■* 












ft 











































































































4 




















m 






























9 






















3 








































> 












Jpi 








a 






















*■ 




















m 




























s 




























































































9 












# 










a* 


* 












































k 














* 




































m 












































* 






Bi 




« 


Si 




























# 






































* 




■* 










































m 




















# 








* 






































S 




















m 


















* 




















ft 


«c 


BP 








» 


























t> 






























m 




* 






SB 






















t- 












£ 












k 






















I*.' 


















































■w 
























































































# 






9- 




































































m 




*t 
































J, 


















* 












C" 


























4* 










*C 






















f- 






























9 


































m 






s 














































































* 












1 








y- 


3P 
















V 














# 






























at 










# 






















-V, 




















































V 








St 






















< 


■35 
















it 




























* 






M 


5 






























































I 














# 




















ft 














































« 
























« 




















































































*t 




















ft 






































w 




* 
































































































ai 




















* 




























2 


















































































& 
































































* 














m 
























































# 






# 


















t,- 


































at 




*r 




































* 






















$ 




























4 




4 




